Rational design of novel peptidic DnaK ligands.
The hsp70 chaperone DnaK from E. coli plays a major role in cellular stress response and is involved in assisted protein folding in vivo. By screening a combinatorial peptide library, we identified several DnaK-specific peptide ligands with nanomolar affinities, which are able to inhibit the secondary amide peptide bond cis/trans isomerase (APIase) activity of DnaK, as well as DnaK/DnaJ/GrpE-assisted refolding of firefly luciferase. Our designed DnaK inhibitors have the capability to penetrate E. coli cells and feature a high protease resistance. Once inside the cell, they physically target DnaK. NMR-based (1)H/(15)N-HSQC experiments furthermore confirmed that the designed peptidic ligands all bind in an identical manner to the conventional peptide-binding site of DnaK. The subsequent blocking of DnaK function apparently results in the observed antibacterial effects on E. coli cells, with minimum inhibitory concentrations in the range of 100 microM.